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(71) We, Texaco Development Cor- 
poration, a Corporation organised and ex- 
isting under the laws of the State of Dela- 
ware, United States of America, of 135 East 

5 42nd Street, New York, New YoA 10017, 
United States of America, do hereby dedare 
the invention, for ^diich we pray that a 
patent may be granted to us, and the method 
by whidi it is to be performed, to be 

10 particularly described in and by the follow- 
ing statement: — 

In conjunction with the operation of most 
internal combustion engines there are pro- 
vided a variety of exhaust gas treating 

15 apparatuses or means, lliese devices by and 
laige embody the purpose of protecting the 
atmosphere and the environment by treatmg 
the exhaust gas in such a manner to remove 
harmful components. 

20 Sudi exhaust gas treating devices ^ner- 
ally indude a unit wfaeiein the hot eadumst 
gases are received. The harmful components 
are therdn filtered, oxidized, or eliminated 
through diemical reaction. Thus, as the 

25 treated exhaust gas leaves the filter h is 
relatively harmless, firee of solid particles 
sudi as carbon whidi have been burned off, 
and can be safely disdiarged into the atmo- 
sphere. 

30 Usually, exhaust gas filters, or smoke 
filters, as they are referred to, are so posi- 
tioned with respect to the engine to receive 
the exhaust gas in as hot a condition as 
possible. Thus, although the flow path of the 

35 exhaust gas becomes heated, the temperature 
is not always suffidmriy hi^ to be effective 
in burning off carbon particles. This is found 
to be particularly true when the engine is 
operated for extended periods at idle or low 

40 load conditions. 

In the instance of a filter ^idiich embodies a 
catalytic material, the hot exhaust stream is 
further inoeased in temperature within the 
catalyst bed passages. However, said temper- 

45 ature may ^ill be too low to combust the 



carbon partides ^diidi are restrained in the 
bed. 

In the regular operation of an exhaust gas 
treating unit, usually while the engine is 
idling the filter element will be at a low 
temperature and of httle effect except to 
retain solid materials firom the exhaust 
stream. Howev^, upon being started up the 
eng^e will soon disdiarge a rdativdy hot 
ediaust gas stream whidi, within a short 
period of time, can reach a tCTiperature of 
about 700* or 800* at the disdmrge point To 
be e£fective however in burning off carbon 
partides carried on the exhaust gas stream, 
the carbon partides should be brought to a 
temperature of at least 900' to nWF. 

A further detriment exp^enced in the use 
of smoke fibers desi9:ied for automotive 
applications is the increasing bade pressure 
enoonntered over a period of time within the 
filter. After a period, sudi a drcumstance can 
be created as a result of the accumulation of 
carbon partides whidi tend to restrict and 
dog flow passages. The overall effect is to 
plug the filter and consequent^ decrease the 
ragine's efficient. 

An object of the invention is to provide 
exhaust gas treatment apparatus wherein the 
above disadvantages are mitigated. 

According to the present invention there is 
provided apparatus for treating aii exhaust 
gas stream carrying carbon partides dis- 
charged firom an engine as a result of the 
combustion of a hydrocarbon fuel and air 
mixture in the engine, said apparatus incud- 
ing: 

a casing defining a fiow diamber having 
an exhaust gas stream inlet and an outlet; 

a filter disposed in said flow diamber to 
allow gas flow therethrough from said inlet to 
said outlet while r^aining said carbon parti- 
des from said stream; 

a heater disposed upstream of said inlet, 
said heater induding a oombu^ion diamber 
within said exhaust gas stream; and 
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means for pwiodicaUy operating said com- 
bustion chamber whereby periodically to 
said exhaust gas stream to a temperature 
sulBaent to cause combustion of said carbon 
3 particles retained by said filter. 

An embodiment of the invention wUl now 
be described, by way of example, with 
r^ience to the accompanying drawings, in 
wnich: 

*® ^ ^ * general external view of a 

treatment ^>paratus according to the inven- 
tion as connected into the exhaust system of 
an intenial oombustion engine; and 
Figure 2 is a longitudinal section of the 
13 treatment ^ypatatus. 

Referring to the drawings, an internal 
oombustion engine, or a diesel engine of the 
type to which the present filter is adapted. 
M . °® particular form so lone as 

exhaust stream. The necessaiy oxygen com- 
pmcnt is usually present in diesel and 
stratified durge engines. For iUustrating the 
invention, Aeragine is operable o 
«»«l^whidh is mtnjduccd to engine cylin- 
dra by either a carburettor system or by 
dtrea niei mjection. 

Rearing to Figure 1, internal combustion 
- indudes an engine block 11 
w embodymg a plurality of ledprocally 
mounted pistons. Inlet manifold 12 is con- 
nected to air filter 13 or sunilar mtet means 
^pted to receive atmospheric air. An air 
35 J" ^ ^ lespective 

J3 oombusticMi chambers on the intake stKdce of 
each pistoiL 

Each cylinder is provided with a fuel 
fl«ector 14 connected to a pump 16, as weU as 

on engine speed and load 
oraditums. Tie amount of fud injected mto 
ttch cyhnder^s combusdon chamber on the 
^ke cyde is varied, while the amount of air 

45 ^wtT ™ ^ Jnaiutained substantially con- 
Hot exhaust gases which rsult from the 
combusuon event are discharged mto an 
^Jr^j;?*^®^ 18 at a tmperature of 
abom700-to900-F.ThemamfoMisintum 

3U commumcated through conduit 19 to a 
Jeatment apparatus 21. As herein men- 
ded, the physical or spatial rcJationshin 
between exhaust manifold 18 and the inlet to 

DD mrzed. This faahtates the operation of the 
treatment apparatus by retaining as much 
heat as possible in the hot exhaust aas 
stream. ®^ 

m '}^^^^ normal operation die cngme charEc 

conditions. Thus, the characteristics ofthe 
resultir^ exhaust gas will likewise be varied 
^odarly wtth respect to temperature. It 
wdl further vary m the quantity of the 
» respective constituents whidi make up the 



exhaust gas stream. 

With regard to the present arrangement, 
under varying engine loads, different 
amounts of smoke wiU be present in the hot 
exhaust gas stream, particularly in the m- 70 
stance of a diesel engine. This smoke consists 
to a large part, of minute particles of 
imbumed carbon. These particles when ear- 
ned on the gaseous stream are black and can 
di^aige a relatively blackish smoke. 75 
This hot, smoky exhaust stream is intro- 
^ of treatment apparatus 
21. The stream is thereby treated by removal 
or retenuon of the carbon partides, which 
sttcam IS subsequently discharged to the 80 
atmosphere through exhaust pipe 22. 

Physically, and referring to Figure 2, the 
present treatment apparatus 21 comprises 
pn^nly an elongated casmg 23 bemg pref- 
erably <^lindrical in cross sectional configu- 85 
ration. The casing however, can assume a 
general ellipsoidal or sdmilar cross sectional 
configuration depending on the position of 
tlie treatment apparatus within, or adjacent 
to tne vAicae frame on whidi it is carried. 90 

Casmg 23 is normally formed of structural 
s^eet metal with wdded scams, being capa- 
ble of withstandmg die high temperature 
ffiWenoed during the gas treating period. 
Former, it must function even though sub- 95 
jected to external conditions such as continu- 
ous e3q>osure to splashing water and weather 
conditions. 

Each respective end of casing 23 is pro- 
vided with a fiiisto conical end waU 24 and 100 
26. The spaced apart end walls can be welded 
m place to the casing peripheral edges. 
Howcvw, any joint capable of Tnaln tflitiiwtff 
gas t^ integrity ofthe unit is satisfactory 
tor wtabhshing die casing's substantially 105 
ctosed interior. 

To facilitate replacement of internal parts, 
at 1^ one end ofthe casing can be provided 
with a removable closure. As shown, end 
wall 24 mdudes a peripheral rim 25 which 110 
^responds to a mating rim on casing 23 
The respective elemmts can thereby be 
jom^ wrth suitable bolts, clamps or die like 
The mlet end wall 24 ofthe casing 23 is 
prowded with a firusto conical configiuation 115 
to define a divergent passage between inlet 
opraing conduit 27 and the casing body 23 
Said end waU is so shaped, and provided 
witti a suitable connection such as a con- 
noted neck, to be removably connected into 120 
Cte automotive exhaust gas system at conduit 

Casing 23 opposed end wall 26 is formed 
much m the manner of the inlet end 24 
SpecaficaUy, said end waU 26 indudes a 125 
convergmg section whidi reduces the eas 
passage firom the casing diameter to Se 
diameter of exhaust pipe 22. 

The interior of casmg 23 which defines an 
elongated flow compartment, is provided 130 
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with a filter bed 29 to form a gas pervious 
mass compriidng a plurality of tortuous 
passages. Specifically one embodiment com- 
prises a discontinuous mass of steel wool 
5 coated with a layer such as alumina. In the 
ahemative, said flow compartment can be 
provided wilh a filling of a catalytic material 
such as a catalyst cosUed metallic fiber. The 
filling material is positioned transversely of 
10 said compartment and in sudi manner to 
substantially fill the laXtet and function as a 
contact medium for exhaust gas passing 
therethrough. 

* A gas stream difiuser element 31 is dis- 

15 pc^ed inwanUy of^ and concentric with end 
wall 24. Said difibser functions to direct gas 
across the face of filter bed 29. A gas pervious 
panel 32 is disposed transversely of casing 23 
to define the rear wall of bed 29. Said filter 

20 bed 29 can be formed in a variety of 
configurations to provide the necessary parti- 
cle retaining funcdon as gas flows Where- 
through. In one embodiment, filter bed 29 is 
comprised of intomeshed, discontinuous 

25 fibers to which a catalyst material has been 
applied. Thus, solid catbon partides will not 
only be retained; their combustion will be 
triggered by the action of the catalytic 
material End pand 32 thus physically sup- 

30 ports bed 29 even though the latter becomes 
weakened through the heating process. 

Forward panel 33 at the face of the filter 
bed 29, comprises a gas pervious support 
element It functions to distribute eadiaust gas 

35 across the face ofbed 29, as wen as to support 
the latter. 

To heat the rahaust gas stream, or a 
portion thereof, the latter is passed through a 
oontrollably heated segment of the exhaust 

40 system. As shown in Figure 2, this segment is 
embodied in the forward end of the treat- 
ment apparatus. 

Functionally, the heating segment of the 
unit will raise the temperature of the pas^ng 

45 exhaust gas stream to about 900" to 1200*F. 
Thereafter, when said heated stream contacts 
the retained carbon particles, the latter will 
be combusted and the l^s Gamed away on 
the exhaust gas stream. 

50 As shown in Figures 1 and 2, the exhaust 
gas heating segment 41 is provided with a 
conduit 43 which is communicated with a 
source of a heating fluid 42 such as com- 
pressed propane. The flow of heating gas is 

55 regulated either automatically or manually 
by a valve mechanism 44. 

Where the exhaust gas heating operation is 
automatic it can be instituted by a suitable 
-timer as to purge carbon fitom bed 29 at 

60 regular intervals. Alternatively the tiiggeriiig 
means can be in the form of a back pressure 
dtfrctinn means upstream of the filter. Fur- 
ther it could be located within the body of 
the filter 21 or within line 19 which leads up 

65 to the filter. 



Carbon accumulation will progressively 
tend to block the passages within bed 29. As 
said accumulation increases, the back pres- 
sure against exhaust gas flow will increase. 
However, the judicious location of a suitable 70 
bade pressure detector at apoint upstream of 
bed 29 would continuously monitor the 
pressure. Thereafter, the detector would initi- 
ate carbon partide bum-off at a predeter- 
mined pressure level measured at a predeter- 75 
mined engine RPM and load. 

In one embodiment of the present inven- 
tion heating segment 41 is detachably en- 
gaged with the inlet of casing 23. damping 
Tti^fift 46 functions to establish the gas tight 80 
integrity of the joint, and still permits re* 
placement of the entire heating segment if 
required. 

Internally, heating segment 41 indudes the 
inlet conduit 27 wbldx can be provided with 85 
an insulated mner layer 48. A mountnig 
column 9 extends into the exhaust gas flow 
passage 51 and is removably positioned in 
place by a loddng nut or similar device. The 
lower md of column 9 indudes a deflector 52 90 
which defines an open ended combustion 
diamber 53. 

The latter endoses a gas nozzle 54 as well 
as an igniter 56. The igniter can assume the 
form of a spaddng or glow dement and is 95 
coimected to a source of dectdc current 
which is actuated in conjunction with the 
introduction of heating gas to the combus- 
tion chamber at a predetermined engine 
RPM. 100 

Altonatively, in place of an dectric igniter 
s^tem, the added fud (propane) would be 
mixed with a portion or all the exhaust gas 
and then passed through a hot catalyst bed 
sudi as a oenunic monolithic automobile 105 
CThaust catafyst, to combust the fueL The 
analyst bed would be preheated by the 
exhaust gas to a temperature of about 500T 
or higher before the fud valve is actuated. 

An ignitable gaseous mixture is introduced 110 
to combustion diamber 53 by nozzle 54. The 
latter is in turn communicated with the 
source of heating gas 42, as well as with a 
source of air. Air can, if necessary, be 
introduced in quantities to promote forma- 115 
tion of a suitable ignitable mixture by means 
here represented 1^ a oooduit 58 induding a 
valve 49. 

As the heating gas is ignited in combustion 
chamber 53, the ensuing flame 59 will heat at 120 
least a portion of the exhaust gas stream 
flowing through the a««iilar passage therea- 
bout The heated stream will then mix with 
the remaining exhaust stream, enter flow 
deflector 31 and be guided as a dispersed 125 
flow against the £aoe of bed 29. 

The exhaust gas stream, now heated to the 
ignition point of carbon, will flow through 
bed 29 to contact carbon whereby to combust 
the partides and cany ofif the carbon as a 130 
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IntrodactiiMi of the heatiiig medium can be 
wstained for as long as it takes to purge or 
OBpel accumulated carbon from bed 29 
Thereafter, the flow will be discontinued] 
and the cooler exhaust gas flow will ^f^^» 
pass through the filter bed 29. 

WHAT WE CLAIM IS:— 

Apparatus for treating an exhaust gas 
meam carrying carbon paiticles disdiaiged 
mmi an engine as a result of the combustion 
of a hydrocarbon fuel and air mixture in die 
engme, said i^yparatns including: 

a caang defining a flow chamber having 
an «aaust gas stream mlet and an outlet; 

« deposed in said flow chamber to 
allow gas flow therethrough from said inlet to 
said outlet while retaining said carbon parti, 
cics fiom said stream; 
a heater disposed upstream of said inlet, 

MuohcatCT mduding a combustion chamber 
miBn said ohaust gas stream; and 

^ans for pcriodicafly operating said com- 
wistion chamber whereby periodicaUy to 

heat said exhaust gas stream to a temperature 
sufitewnt to cause combustion of said carbon 
particles retamed by said filter. 

2. A pparatus as claimed in daim 1 
wherem said means for periodicaUy operat- 
ing said combustion chamber includes an 
VUtion element disposed in said combustion 
Chamber, and means for uitroducing an 
igniti^le gaseous stream into said combus- 
tion chamber. 

3. Apparatus as dained in daim 1 
wherem said means for periodically operat- 
ing said combustion diamber induds a 
nozzle opening within said combustion 
chamber, said nozde bemg connected to a 
source of an ignitable gaseous mixture. 

. 4. Apparatus as daimed in claim 3, 
mchufang a catalyst bed within said combu^ 
tKm chamber mto which said ignitable eas 
mixture is directed. ^^oic gas 

. 5. Apparatus as claimed in claim 1 
m^wfang bade pressure detection means 
pofitioned upstream of said filter and 
adapted to initiate operation of said heater at 
a prectttermined back pressure* 

6. Apparatus for treating an exhaust gas 
stream canying carbon partides dischaxsed 
from an engine, said apparatus being sub- 
stantiaUy as described herein withi^ience 
to Figure 2 of the accompanying drawings. 
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